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A Study of Plant Pood in Relation to Grain Farming
in Central Illinois.

Until Liebig advanced his theory as to plant food we
were practically in the dark, but now the whole subject of
plant food is a simple one. About SS^yb of most Agricultural
plants consist of three elements, Carbon, Hydrogen, and Oxy-
gen which are obtained from the air and water.
Only seven essential elements are furnished by the soil,
and four of these. Calcium, Magnesium, Iron, and Sulphur
are used by the plants in such small amounts, and are con-
tained in all ordinary soils in such large amounts that they
are practically never exhausted from the soil.
The productive capacity of practically all soils in good
physical condition is measured by the available supply of
three elements, Nitrogen, Phosphorus and Potassium. These are
the elements which are present in nearly all soils in compar-
atively small amounts, and yet are absolutely required by all
agricultural plants and in very considerable quantities.
We have here in Central Illinois a soil that has practi-
cally an inexhaustable supply of the element Potassium so
that this element can be dropped for the time being from the
list of our limiting elements. Then the fertility of our soil
can be maintained by maintaining the supply of Nitrogen and
Phosphorus and good physical conditions provided that the Po-
tassium can be made available at a sufficiently rapid rate.
We will never be able to replace this fertility in any-
thing like an intelligent amount unless we know how much of
the principal elements are removed in each crop.
In view of this fact I have raade a compilation of the

3analyses of the different experiment stations and have made
a few analyses of the principal crops grown in this region.
Outline of WorX.
1. Corn:-
Stover, Grain, Cob.
2. Oats:-
Grain, Straw.
3. Wheat
Grain, 3traw.
4. Clover :-
Seed, Hay.
5. Timothy:
-
Seed, Hay.
6. Cow Peas:-
Seed, Hay.
7. Soy Beans :-
Seed, Hay.
Method of Talcing Samples and Preparing Them for Analyses.
The samples of oorn, corn stover, corn cobs, oats, oat
straw, clover hay, timothy hay, and one sample of clover seed
were all obtained on my home farm while all the rest except
the timothy seed, and soy bean hay was secured at the Illin-
ois Experiment Station farm. The timothj/- was purchased at two
different stores in Champaign. I was unable to secure the soy
bean hay so could not make an analysis of it.

3All the samples were taken in duplicate and each dupli-
cate was made up of a composite sample taken from at least
twenty different places, i.e., twenty/ different tiifts of hay,
or twenty different corn cobs, or twenty different places in
the grain bin.
After the samples collected were thoroughly dried they
were ground in a mill until they were nearly as fine as flour.
Next the samples were thoroughly mixed, put in quart jars,
sealed, and properly labled.

4.
Method Used in Making Chemical Analyses.
Method used for the determination of Nitrogen.
For the determination of Nitrogen the Kjeldahl Methos,
as described in Methods of Analysis Bulletin 46, revised e-
dition U. S. Department of Agriculture, Division of Chemistry,
was used. Two grams of material were used in each analysis.
Method used for the determination of Phosphorus.
For the determination of Phosphorus the following method
was used:
Weigh out one gram of the mat'^rial in a 25c. c. crucible,
moisten with a ?jO(fo solution of ammonium nitrate, place in a
muffle-furnace and ignite at a low red heat for two hours.
Transfer to a 350 c.c. beaker, dissolve in 15 c.c. hydrochlo-
ric acid (1 part concentrated acid to 1 of water), dilute to
40 c.c, filter and wash. Evaporate solution to 30 c.c,
neutralize with ammonium hydroxid (sp. gr. .96) and clear up
with a few drops of nitric acid, using very little excess.
Heat on water bath to 60° C., add 10 c.c of clear ammonium
molybdate solution, keep at 60*^ C, for two hours then stir
well and let stand in desk over night. Filter through a 9 cm.
filter, ?/ash until free of acid. Place the filter containing
the precipitate in the beaker and add standard potassium hy-
droxid in 10 CO. portions until the precipitate is dissolved.
Titrate the excess of potassium hydroxid with standard nitric
acid using phenolpthalein as an indicator.

5In the following pages are given data on chemioal
analyses of the samples collected.

6.
Pounds per ton
Dry Water Free Basis
Maooer N. p
.
JLOUO 32.00 6.21
1 "700 33.40 6.16
±oO± 10 .26 1.95
JLO « t) 12.32 1.86
5.34 1.08
5 .34 .98
39 .20 8-54
1
xoy4 39.20 8.71
j-oy i 7.61 3.13
xoyy 9 .90 2.26
V JLW V tj V_/ V_4. ±y u X 117 .60 12.99
±oy ± 127.6 13-01
xcjy o 41.72 4-28MM _ _ T Q C T 41.62 4.35
±o±o 40 .24 7.68
39.80 7 70
1
±y± / 9.81 1.26
n M
_ ±y±y 9 78 1 09
T QPi "7±OU 1 64 40 8 63
T QC y) 62.42 8.47
±y xu 15.00 2.30
II M _ _ _ _ 1896 15.66 1.96
Cow Peas Seed --------- 1842 89.80 11.76
H H M 1824 89.40 12.16
»»
. " Hay (Straw) 1896 28.26 4.06

• Pounds per ton
Dry
Matter
Water Free Basis
N
.
n —
—
f •
flow 188 / St Q Q
Soy ±oi?0 136.006 14.61
It It It 1890 136.006 14.53
R »» Hay #
II « It _ — — #
/ I was unable to secure samples of Soy Bean JIay.

8.
Total Averages of My Results,
Pounds per ton
ury Water Free Basis
Matter N. P.
Corn Grain ----------- 1801 32.70 6.18
» Stover -------- 1863 11.29 1.90
" Cobs 1945 5.34 1.03
Oats Grain ---------- 1893 39.30 8.63
»' Straw 1895 8.75 2.69
Clover Seed -------- 1896 122.60 13.00
« Hay 1878 41.67 4.31
Wheat Grain 1832 40.03 7.69
1918 9.80 1.17
Timothy Seed ------- - 1835 63.41 8.55
« Hay 1903 15.33 2.13
Cow Peas ------------ 1833 89.60 11.96
w » Straw 1891 29.49 4.03
Soy Beans - 1892 136.06 14.57
" " Hay #
# Unable to secure sample

9.
In the following pages are given data on ohenical analy-
ses of farm produce which was compiled from the results of
different Experiment Stations.

10.
Analyses of Corn,
Ana 1 —
yses
per ton.
Matter
Fresh Basis
N. P.
Mass. State Sta. Rpt
.
1889 PP. 124-147
Highest - 1786 39.36
1671 33.60
1746 35.60
Mass. S t T t f> O U GL . Rpt. 1899 PP. 383—315 1745 36.00
N It It It tt tt 300 1783 36.44 6.10
It tt tt It tt M tt 1739 41.00 6.18
N. Y. M It n 1889 U 119 1738 39.00
Mass. It It u 1890 H 113 1753 33.40
n It tt It tt tt 114 1740 33.80
11 M It tt tt H tt 1838 31.40
ti It It tt tt tt 115 1738 33.40
It H It tt n tt 11 1753 33.40
it It tt n n tt n 1678 31.00
tt II M tt tt tt II 1733 31.30
N II It tl 1891 M 97 1694 39.00
tt V II II 11 n 101 1739 50.00
tt It n tl 1893 w 79 1736 33.40
It It II II II tt It 1760 40.30
It It It n It It 88 1791 35.30
Maine tt n tt 1889 tt 59 3 1757 33.00
Mass
.
It n Bul. No. 43 PP. 14 1849 34.60
It tl It w tt n
" 15 1753 34.60
Conn. Storrs Sta. Rpt. 1893 PP. 31 1786 33.00

11.
Analyses of Corn.
( Continued)
Anal-
yses
Pounds per ton
Dry
Matter
Fresh Basis
N. P.
Conn. Storrs Sta. Rpt. 1892 PP. 31 5 1711 29.60
M n It tt tt It It 2 1693 30.80
tl M It tt n tt 34 4 35.80
It It It tt tl It 35 5 34.60
II « It tt tt tt It 2 34.60
N. C. tt Bui. 90 tt 8 1687 29.20
Utah n 80 tt 145 9 1749 43.00
111. tl tt 31 tl 364 28.80
n tt n tt
,
It 5G5 25.60
Minn. Exp. H tt 35 tt 131 1766 36.00
n n It tt 36 tl 136 1780 32.80
n It N tt tt tt w 1760 32.00
Wis. tt Rpt. tl 293 1782 33.60
N. J. tt tt 1893 It 161 1739 30.60
If M tt tt n tt 1745 29.00
n tl n tt n tt 1738 29.80
If M tt tt tt 169 32.00 5.24
tl It tt tt tt 177 33.00 6.12
It tt n 1894 tt n 1552 25.40 5.06
It It tt tt tt It 1545 40.40
It 11 n tt n 198 6.12
H It tt tt tt 199 6.12
W. M. It Bul. 17 tl 30 86 1788 33.00
Miss. tt Rpt. 1895 It 94 33.60

13.
AnalyssR of Corn.
( Continued)
Ana 2 —
yses
Pounds per ton
ui. y
Matter
Basis
N. P.
Conn. Storrs Sta. Rpt. 1895 pp. 185 34.60
» It II It w tt 186 4 37.80
« It It It It II 287 20 37.00
It It » M It K 173 35.40
H M « n N 11 11 3 36.20
M It It II tt tt n 23 35.40
U. S. Dept. Agr. Div. of Chem. Ful. 1781 31.60
No. 50 p. 7 (Samples collected
from corn of the whole world from
exhibits at the Columbian Expo-
sition of 1903.
C Max. -L ro4 irrt r\r\O f . wU
Domestic Corn ( Min. 1808 27.40
( Mean 1 '7Q1± f i5± o J. . oU
( Max
.
1748 37.00
Poreiern Corn ( Min T 'yen T 31 .40
( Mean 1766 34.40
U. S. exhibit at Worlds Pair 1893 18 1781 31.60
Foreign " " " « «» 2 1766 34.40
Means of former analyses by the
Dept of Agr.
United States 1799 33.20
Northern " 1800 34.00
Southern " 1822 35.00
Middle West States 1753 34.80

13.
Analyses of Corn.
( Continued)
Pounds per ton
Anal- Dry Fresh Basis
yses
:
Matter N. P.
Par West 1810 33.40
Paoific Slope 1804 26.00
JenkinR and Winton 20 1782 33.60
Konig (Means of composite
samples from various localities)
Miscellaneous 137 1733 30.20
Italian 24 1737 32.80
1
Am. Samples
1
80 1800 32.60
Dent Corn 149 1797 30.00
S. Eastern Europe 19 1709 30.20
S. Western « 8 1750 28.20
111. Bui. No. 53 pp. 135
Analyst-
1
' Dietrich 44.40
Nessler 28.20
Nessler 20.60
1
Nessler 32.00
Kreuzhage 41.80
Honig und Brimmer O O OA
n n ft 33.20
Richardson made a Compilation of
analyses of Corn grown in
various parts of the U. S. dur-

14.
Analyses of Corn.
( Continued)
Anal-
Pounds per ton
Dry Fresh Basis
yses Matter N. P.
ing the years 1377-1882.
Tliey are-
New Hampshire 11 41.60
Vermont 1 35.60
Conn. 13 37.60
Penn. 5 30.80
N. Carolina 2 38.40
Kentucky 1 34.00
Tenn. 1 32.20
Ind. 1 37.80
Mich. 12 41.00
Miss. 26 36.80
Kansas 6 36.80
Colo. 1 35.00
Tex. 20 37.20
Oregon 1 27.80
Wash. 1 30.00
Mexico 3 36.60
General Average Of. <^u
Plechig- Computed average 1886 14 31.20
Mean of Conn. Sta. 1893 90
1
37.20

15.
Analyses of Corn.
( Continued)
Pounds per ton
Anal- Dry Fresh Basis
yses Matter N. P.
Compilation by Jenkins and Winton, 86 36.80
U. S. Dept. Agr. Bul. 11 (1893) 68
154
37.80
37.20
Vt. Sta. Rpt. 1898 pp. 174 1700 29.40
Minn. Sta. Ful. No. 64 pp. 500 2 32.40
Maine " Rpt
.
1898 pp. 75 4 1754 32.40
nun It
" 77 4 37.00
II tt N II 11 n 1 37.00
Mass. Hatch Sta. Bul No. 64 pp. 63 1767 34.60
Penn. « It " 50 " 11 1767 26.00
Vt. » II " 83 « 73 1763 39.40
n n II It tr « II 1813 30.26
It n It 11 If II yj^ 1700 39.40
Conn. Storrs Sta. Rpt. 1899 pp. 218 40 33.60
It tt It n It It n 213 36.60
Md. " It
Bul.
1900
68 pp. 8 6.12
Conn. « w 138 pp. 39 1 1768 39.00
It n tt tt n It 1 1763 31.60
tt It M tt tt H 2 1775 31.00
Kansas " It 107 " 59 33 39.40
It « U « "60 9 37,40
It It tt tt It 61 9 35.40
It n tt
" •» 66 6 43.40

16.
Analyses of Corn.
( Continued)
1'
Anal-
yses
Pounds per ton
Dry
Matter
Fresh Basis
N. P.
1 Penn. Sta. Rpt. 1890-91 pp. 115 1860 35.20
Vis. Bui. 106 pp. 43 1798 30.60
R. I. « « It .1 30.40
Conn. n tt t. 41 48 1733 31.60
n «» « 145 " 43 1728 31.20
Penn. State Dept. Bui. 132 pp. 24 26.40
R. I. Sta. Bui. 94 29.00
n » " 98 pp. 67 28.60
Conn. Storrs Sta. Rpt. 1893 pp. 26 7 33.60
it 11 M n It n 150 260 38.00
ti tt » t» tt n 151 2 36.40
n it n tt M tt 153 154 34.60
w
" " « 1894 li 25 37.00
ti
" " » 1897 It 194 27 35.20
It « « n 1901 II 178 28 35.00
It tt. n H tt It tt 1 33.40
Mass. Sta. Bui. 42 pp. 3 1735 35.80 6.20
Wis. Sta. Rpt. 1891 pp. 218 29.40
Iowa " Bui. 21 " 786 4 35 00
Ga. " " 30 " 376 1784 32.60
Maine Sta. Rpt. 1894 pp. 14 1598 32.00
Conn. " " 1895 " 231 1 33.60
n n tt It tt n 1 28.40

17.
Analyses of Corn.
( Continued)
Pounds per ton
Anal- ury r resn Basis
yses Matter N. P.
Conn. Sta. Rpt. 1895 PP. 231 1
1 N. J. " 1897 11 77 J.OOU OX . OU
It N tl II w It OX . 4U O . 4<i
Mass. " 1883 II 66 JL ( IT OA
Queensland Dept Rpt. 1903-04
pp. 72-79 1760 42.00
Del. Sta. Bui. 7 PP. 19 1792 32.00
U It It It It II 1784 34.00
Ga. " " It It 110 31.80
Tex . " " SO « 186 16 32.60
N. J. « " 87 «• 5 16 1758 30.40 5.32
It It n II It 26 30.00 5 . 32
« State Rpt . 1889 PP. 181 29.00 5.42
Maine Sta. Rpt. It It 59 3 1757 32.00
N. Y. « Bui. 21 II 240 1816 36.40
Wis. " Rpt. 1891 tl 197 208 1782 33.60
111. Bui. 14 It 467 1681 29.40
n It M It It 56 34.80
N. J. Sta. Rpt. 1396 pp. 130 95 1712 29.80 5 . 32
It It It II It It 86 1788 33.00 6.12
Mass. « " 1894 It 434 29 1789 39.00
tl It It tl It II 36 1725 35.40
It It It It It 442 13 36.40 5.84
Vt. Sta. 3ul. 91 It 50 1760 28.80

18.
Analyses of Corn.
( Continued)
Pounds per ton
Anal- Dry Fresh Basis
II
yses Matter N. P.
~
U. S. Div. of Chem. Bui. 45 pp. 33
(Worlds Pair Analyses)
New Hampshire 1 1754 35.60
Indiana 7 1790 30.60
Kentucky 3 1767 33.30 :
Wisconsin 7 1761 31.60
Total Means of the U. S. 1783 31.60
Argentine Republic o 1763 37.00
Bulgaria 1 1748 33.00
N. South Wales 1 1793 31.40
Total Means Foreign Corn 1766 34.40
n n All w 1778 33.30 i
Vt. Sta. Rpt. 1895 pp. 47 1775 34.40 5.06
«» M w n II II 1775 31.60 4.90
« W II tl II II 1787 31.60 4.80
« W « tl It It 1789 33.60 5.60
M n It II It II 1789 33.60 5.34
n It « It It II 1788 33.30 4.90
M tl It II tl u 1763 35.00 4.98
n tl M tl II It 1796 30.30 4.80
M II tt It It 55 31.60 4.54
N. J. Sta. Rpt. 1893 pp. 151 1731 30.80 5.34
» » Bul. 175 " 16 37.00 5.68

19.
Analyses of Corn.
( Concluded)
Anal-
yses
Pounds per ton
Dry
Matter
Presh Basis
N. P.
Minn. Sta. Bui. 90 pp. 222 9 31.20
Conn. Storrs Sta . Rpt. 1893 pp. 26 8 33.60
tt n n tt n tt tt 239 35.80
n M II tt It n 2 36.40
Vt. tt It n n tt 40 29.00 5.58
n n tt tt tt tt #4357 29.40 3.86
Mont
.
» Bul. 3 It 42 86 1788 33.00
tt tt It n It 77 1700 29.40
Total Average 1741 33.30 5.44
/ Not included in the average.
I

Analyses of Corn Stover
Pounds per ton
rliiciJl— Dry Fresh Basis
yses Matter N. P.
Mass. sta. Rpt. 1889 PP. 124-147 1688 25.40
It It » It tt M tt 1656 19.40
n It II It « 283-313 1885 38.80
n 11 It tt tt tt tt
^^974. 19.40
It It It II It tt If 1622 25.40
n M It tt
" 298 1435 22.40 2.64
n It II 1890 « 128 1885 19.40
N If V n
•» 129 1565 31.20
II II II 1891 » 100 1550 31.20
It II II 1893 " 78 1598 24.80
II If It tt tt tt #1168 19.40
It t1 II H
" 83 1707 11.00 2.00
Conn. Storrs sta. Rpt
. 1892 PP. 30 4 1793 22.00
If «t tt « n 33 21.80
N. C. H Bul .90 "8 1544 17.60
Minn. it n 36 »• 135 1700 20.60
Wis. n Rpt
. 1893 " 292 1820 19.40
N. J. M tt " " 161 #1076 18.00
It It n tt « M #1247 19.40
It tt tt It tt 7 1796 14.60 2.00
11 tt tt M n II 35 #1156 14.40 2.98
It tt tt
" » 178 14.00
It tt n 1894 » 177 1514 18.60 2.70
M B M tt tt tt 1485 20.80 3.14

21
Analyses of Corn Stover.
(Continued)
Pounds per ton
Anal- Dry Fresh Basis
yses Matter N. P.
Conn. Storrs Sta. Rpt . 1895 pp. 184 26 19.30
ti tt tt tt 1896 " 286 22 19.80
II M II 11 n 174 20.40
U.S. Dept.Agr. Div. Chem. Bui. 50 pp.
25 174 16.60
U.S. Dept.Agr. Div. Chem. Bui. 50 pp. 25 ^13.80
Conn. Storrs Sta. Rpt . 1899 pp. 217 40 23.80
n tt n tt tt II II 220 21.00
Md. Sta. Rpt . 1900 Bul. 68 pp. 8 2.54
Conn. Storrs Sta. Rpt . 1893 pp. 26 21.00
n II n tt 1894 » 24 28.40
n w n tt 1898 " 241 2 21.60
n tt H M M tt 180 20.40
tt tt tt tt 1897 « 193 178 20.40
tt tt tt U 1901 " 177 211 20.40
U II M tt tt tt 11 6 20.00
tt n tt tt 1900 " 94 205 20.40
i
W tt tt tt M M II 5 19.80
Mass. Sta. Bui. 42 tt 4 24.80 2.54
Ky. « Rpt. 1895 « 24 24.40
N. Y. State Sta. Bui. 141 pp. 696 18.20
Mass. " Rpt. 1883 pp. 63 21.80
H tt tt » M 64 19.80
N. J. State Rpt. 1889 pp. 181 11 24.20 4.02

22.
Analyses of Corn Stover.
( Concluded)
N. J. State Rpt. 1889 pp. 131
" Sta. Rpt. 1896 pp. 128
Mass. " " 1894 " 431
It n II MM 440
Total Average
Anal-
yses
20
35
Pounds per ton
Dry
Matter
1767
1600
Fresh Basis
N.
18.80
14.40
23.60
20,80
20.94
P.
2.28
2.96
2.69

33 •
Analyses of Corn Cobs.
Pounds per ton
Anal- Dry Fresh Basis
yses p
Mass. State Sta. Rpt. 1389 pp.
383-313 1800 11.40
n HUM 1889 1758 10.00 .55
n n w «i 1893 1860 4.60
11 tt It tt n 1881 5.60
Minn. Sta. Bui. 36 pp. 136 1785 4.60
Wis. « Rpt. 1893 pp. 393 1786 7.60
N. J. " « « " 161 #1047 4.30 .612
U.S.Bept .Agr.Div.Chem.Bul.50 pp. 38 1786 7.60
Minn. Sta. Bui. 63 pp. 50 4.60
Penn. Sta. " 50 " 11 1889 9.40
Penn. SUate Dept. Bui. 133 pp.34 5.00
Iowa Sta. Bui. 31 pp. 786 4 6.30
Ga. " " 30 « 376 1786 7.60
n tt tt It II It 1847 8.30
Mass. " Rpt. 1894 pp. 445 8 1758 10.08 .55
Total Average 1813 7.11 .571
1 1
1

24
Analyses of Oats Grain.
Pounds per ton
1!
IHdJ.— Dry Presh Basis
yses Ma t,t,eT* P
Maine Sta. Rpt. 1889 pp. 59 3 1774 43 60
Conn. Storrs Sta. Rpt. 1892 pp. 31 24 1732 42 80
It II It It It It 35 24 4-9 4-0
N. C. Sta. Bui. 90 pp.8 1781 36 40
Utah " " 80 pp. 146 8 1838JL \-f \J 53 20
Minn w " 36 »' 135 1820 34. 20
Wis. " Rpt. 1893 pp. 293 1780 37 .80
N. J. II It It M 169 37 00 fi ^4.
n It It It "174 30 1780 37 80 7 78
II
" " 1894 " 199 37 00 7 4-2
Conn. Storrs Sta. Rpt. 1395 pp. 130 4.1 20
II « " « 1896 12 4.R ftO
vt. Sta. Rpt. 1898 pp. 174 1780 34. 60
It » Bul. 82 « 72 1 7?8 ^2 4.0
It M It II "75 J. t Ov •^7 POOf. ou
Conn. Sta. Bul. 141 pp. 22-149 1 787 AT 4.0
» Storrs Sta. Rpt. 1893 pp. 151 38 4.R RO
It n w It It If 154 9
u It It II 1897 " 194 1 no
Minn. Sta. Bul. 27 pp. 48 7 37.40
W. Y. State Sta. Bul. 141 pp. 703 37.80
Md. Sta. Rpt. IGOO-Bul. 68 pp. 8 3.16
Landw
.
Ann. d, meok. pot. Vereins,
(E.S.R. Vol. 3 pp. 882) 1892 pp. 47-4"3 37.80

3d*
1
Analyses of Oats
( Continuedj
Grain. 1
1
Pounds per ton
Anal- Dry Presh Basis
yses Matter N. P.
(E.S.R. Vol. 3 pp. 882) 1893 pp. 47-49 37.40
n It ft 33.20
i
i
« ti It 33.60 j
Mustiala Agl. Coll. Rpt. 1892 35.00
pp. 67-103 (E.S.R. Vol. 5 pp. 535) 40.00
« If It 30.80
/
It It It 33.00
M n It 31.40
N. Finnish blacK oats- 3 50.40
Kvarlolssfcr. Molmohus Lons 35.20 7.50
K. Hushall. Solsk.
,
1893, No. 1 27.40 7.94
pp. 146-213 (E.S.R. Vol. 15 pp. 570) 27.20 8.38
Atterbergs Standards Maximo ^54.40
to
39.00
^7.94
to
9.60
(E.S.R. Vol. 15 pp. 570) Minimo ^24.00
to
27.30
4.34
to
4.36
"
" Ave. 33.00 6.12
Del. Sta. Ful. 7 pp. 19 2 1940 41.60
;
Ga. " n 7 n 36.40
Tex. « " 20 n 186 9 33.40
N. J. " " 87 " 8 3 1784 36.20 6.46
It tt It It tt 26 37.00 6.64
•» State Rpt. 1889 pp. 181 8 37.20
Maine b&a. " n « 59 2 1774 43.60 1

OR
AJ D .
Analyses of Oats Grain.
( Continued)
Pounds per ton
Anal- Dry Fresh Basis
yses Matter N. P.
N. Y. State Sta. Bui. 21 pp. 240 1745 38.20
¥is. Sta. Rpt. 1891 pp. 197 30 1780 37.80
Kan. « Bui. 32 " 231 1806 39.80
111. n « 14 " 467 1781 36.40
tt tt tt H n It 53 40.60
\
N. J. Sta . Rpt. 1896 pp. 130 1780 37.80 7.78
Mass. tt » 1894 » 431 2 1809 34.80
tt n tt n tt 1814 40.20
tt tt tt « M 1 1819 40.30
Vt. It Bul. 91 " 47 1840 38.60
tt tt tt tt n tt 1835 40.00
tt tt M tt n 50 1820 38.40
N. Y. Sta . " 166 " 255 30 42.20
U.S.Div.Chein.Bul. 45 pp. 27
( Analyses Of Worlds Pair Cereals)
Colorado 2 1838 39.20
Illinois 10 1808 37.40
Indiana 5 1815 40.60
Iowa 1 J-O »J
1
Kansas 11 1836 40.30
Kentucky- 4 1803 38.60
Michigan 5 1771 41.40
Ohio 2 1790 41.40

S7.
Analyses of Oats Grain,
( Concluded)
Pounds per ton
Anal- Dry Fresh Basis
yses Matter N. P.
Pennsylvania 6 1797 39.80
Washington 2 1774 35.30
7/isconsin 1 1768 34.20
Wyoming 8 1784 36.00
Total Means of the United States 1799 38.80
Canada 12 1811 37.80
Great Britain 1794 34.30
Total Mean Foreign Oats 1810 37.60
u If All " 1801 38.60
N. J. Sta. Rpt. 1900 pp. 178 33.00
Vt. « •» 1895 » 55 41.40 6.03
N. J. " " 1892 " 151 1604 39.40 6.90
Minn " Bul. 90 " 225 35.30
tt n n ti It It 36.40
Conn. Storrs Sta. Rpt. 1893 pp. 151 9 35.60
Mont. Sta. Bul. 3 pp. 43 30 1780 37.80
Total Average 1791 37.71 7.13

28.
Analyses of Oat Straw.
Pounds per ton
Anal- Dry Fresh Basis
yses Matter N. P.
Conn. Storrs Sta. Rpt. 1892 pp. 33 12 15.40
N. C. Sta. Bui. 90 pp. 8 1823 12.20
Minn. " " 36 « 135 1833 13.00
Wis. Rpt. 1893 pp. 293 1816 12.80
N. J. « " H » 12.80 .192
N. M. " Bui. 17 « 34 1816 12.80
Md. " Rpt. IGOO (Bui. 68 pp. 8) .175
Conn. Storrs Sta. Rpt. 1893 pp. 148 3 11.00
w w M It It n II 26 18.20
tf It II It 1897 " 193 2 11.40
II n i» tt 1900 tt 94 2 13.20
» It It tt 11 It tt 4 12.40
E.S.R. Vol. 5 pp. 145 11.40
A. H. Hebert.
M. Stohl-Sohroeder( SelsK, Khoz.
i. "Syesoo., 190 (1898), Aug. pp. 355-
389: Jour. Tandw. , 47 (1899), No. 1
pp. 49-84) 15.60 .236
N. J. State Rpt. 1889 pp. 181 7 13.00 .192
Wis. Sta. " 1891 « 197 12 1826 12.20
N. J. " « 1896 « 128 12 12.80
. 192
Conn, storrs Sta Rpt. 1893 pp. 148 6 10.00
Mont. Sta. Bui. 3 pp. 41
Ga. " i« 7 It 110
12 1816 12.80
12.20
Total Average 1822 12.91 .198

29.
Analyses of Wheat Grain.
Pounds per ton
Anal- Dry Presh Basis
.1
yses Matter N. P.
Mass. State Sta. Rpt. 1889 pp. 383-313 1789 43.80
It It tt N n t> 300 1803 44.30 4.98
Utah Sta. Bui. 80 pp. 137 33.40
tt It It It II tt 39.40
1
It n B M It It 39.30
It ti It N It 12 1851 66.60
H II It It It n
i
1830 63.60
It It II n It 247 1847 54.60
Minn. " »» 36 '» 135 1780 44.00
w H II It II 1781 45.40
Wis. " Rpt. 1893 pp. 293 1790 38.00
N. J. " « tt It 33.00 8.74
tt « It It It It 363 1790 37.80 8.13
" « 1894 " 199 37.80 8.12
Conn. Storrs Sta. Rpt. 1895 pp. 136 48.40
» It It « It II It 66.60
Md. Sta. Rpt. 1900-(Bul. 68 pp. 8) 41.30 7.08
Minn. Sta. Bui. 27 pp. 45 30 40.60
V/ooheusoh. f Branerei (9), 1718 35.80
1892,pp. 230; 1736 45 20
APK, Sta. Bui. 42 7.60
Wallaces Farmer, 29. (1904) No. 49 1755 33.60
pp. 1502 (E.S.R. pp. 585) 1789 43.80

30.
Analyses of Wheat Grain
( Continued)
.
IXl iciJ.—
yses
Pounds per ton
Dry
Matter
Fresh Basis
N. P.
Queensland Dept. Agr.Kept
.
1799 47.40
1903-4 pp. 73-79 ( E.S .R. Vol.15 pp740
]
N. DaK. Sta. Bui. 8 pp. 6 3 55.00
W V H »» tt tf 3 57.40
tt it tt tt tt It 3 58.60
II n tt If If II 3 66.20
i
1
Tex. " " 20 " 188 16 41.00
Wis. " Rpt. 1891 pp. 197 310 1790 38.00
Kan. " Bui. 32 " 231 1764 51.00
N. J. Sta. Rpt. 1896 pp. 130 262 1790 37.80 8.12
Mass. " " 1894 " 434 1 1768 42.80
Cal. " " 1899-01 pp. 235 1776 38.40
tt an n n n 43.20
U.S.Dept .Agr.Div.Chem.Bul. 45 pp. 40
(Worlds Pair 1893 awards)
Colorado 5 1811 43.60
Illinois 22 1788 37.60
Indiana 7 1776 38.60
Iowa 1 1762 51.20
Kansas 28 1796 38.80
Kentucky 4 1776 42.00
Maine 1 1811 42.00
Michigan 6 1787 36.60
Missouri 1 1770 39.20

31.
Analyses of Wheat Grain
( Concluded)
.
j
Pounds per ton
1'
Anal- Dry Fresh Basis
Ii
yses Matter N. P.
Montana 2 1752 42.00
Nebraska 5 1794 42.40
New York 9 1792 39.40
North Carolina 2 1754 36.60
Ohio 3 1794 35.40
Oregon 11 1769 29.40
Pennsylvania 12 1778 41.60
S. Dakota 8 1820 47.60
Washington 11 1791 34.20
W. Virginia 4 1782 42.60
Wisconsin 16 1784 41.20
Wyoming 7 1780 40.60
Total Means of the U. States 1788 39.20
Vt. Sta. Rpt. pp. 55 42.20 4.80
Maine Sta. Bui. lo3 pp. 68 11 1831 50.00
It tt B n n u 49.80
It « H n M 71 39.00
N. J. « '» 175 " 65 4 1760 32.60
Minn " " 85 " 209 1784 50.00
It M n 90 » 220 4 38.60
Mont. " " 3 " 42 310 1790 38.00
Total Average 1688 43.34 6.40
II

32.
•
Analyses of Fneat Straw.
Pounds per ton
Anal- Dry Fresh Basis
yses Matter N. P.
Mass. State Sta. Rpt. 1889 pp383-313 1876 " 23 .00
Minn. Sta. Bui. 36 pp. 135 1852 10 ,40
V/is. '» Rpt. 1893 pp. 293 1808 10 .80
N. J. » " " « 174 12 .80 • 192
N. M. " Bul. 17 « 34 1808 10 .80
Md. " Rpt. 1901 " 8 .104
E.S.R. Vol. 5 PP.145-A. Hebert 7 .80
Wallaces Farmer, 29 (1904), No. 29,
pp.1502 (E.S.R. Vol. 16) Rust Free 1842 7 .80
«» « »' Rusted 1842 " 24.60
N. J. State Rpt. 1889 pp. 181 5 10.20 .078
VvXo. oOcl* X\ U L> • JLO !7 X iJjJ • JL O o 11.20
N. J. » " 1896 " 128 7 1808 10.00 .078
Mont. » Bul. 3 " 41 1808 10.80
Total Average 1688 10.26 1.13
Analyses of Clover Seed.
I was unable to find any data on this.

33
Analyses of Clover Hay.
Pounds per ton
Anal- Dry Fresh Basis
yses Mat Ler N. P.
Mass. State Sta . Rpt. 1889 pp. 299 1 c o e? 41.80 3 .80
It V II
" pp. 283-313
Conn. Storrs Sta.Rpt. 1892 pp. 34 3 -L / OO DO . wVj
Ark. Sta. Bui. 24 pp. 118 T c c:1 f OO 31 .00
Minn. Sta. Bui. 36 pp. 134 jLoy4 40 • oO
Wis. " Rpt. 1893 pp. 292
N. J. It II If « 1 CO >l±by4 oy . 60 3 .14
N. M. " Bui
.
17 «» 34 Oi)
. 4U
Conn. Storrs Sta. Rpt. 1895 pp. 185 OO
.
4U
n II II tt It II II 48 .80
It It n
" 1896 " 286 6 56 .20
It II N It It II It OO • 00
n n It » 1893 " 149 10 46 .40
It tt n
" 1894 « 24 1
Tenn. Sta. Bui. 4 No. 1 pp. 4-20 41 .40
It M n II M It II 42 .00
Ga. It It 7 " " 110 40 .20
Wis. " Rpt. 1891 pp. 196 38 1694 39 .40
Iowa « Bui. 11 pp. 468 70 1616 47,40
N. J. •» Rpt. 1896 pp. 1694 39.60 3.14
Mass. It It 1894 " 431 1889 47.40
It It It tt It 2 56.80 3.90
Cornell sta. Bui. 61 " 337 44.80 5.76
Conn. Storrs Sta. Rpt. 1893 pp. 148 10 46.40

34,
Analyses of Clover
( conoluded)
.
Hay
Pounds per ton
Anal- Dry Fresh Basis
Matter H. P.
Mont. Sta. Bui. 3 pp. 41 38 1736 39.40
Farmers Bui. 16 pp. 21 1694 39.40
Total Average 1725 45.43 3.95
Analyses of Timothy Seed
Was unable to find data on this.

35.
Analyses of Timothy Hay.
Pounds per ton
Anal- Drv Fresh PQ Q i q±Jd O JL O
yses Matter N. p.
Mass. State Sta. Rpt. 1889 pp. 299 1850 25.20 4.02
Conn. Storrs It 1892 " 32 8 27.40
N. C. Sta. Bui. 90 pp . 8 1796 19.80
Arlc. N It 24 " 118 1776 20.80
It It It It It 1784 24.60
Minn. n tt 35 " 69 1753 21.00
n tt tt 36 " 135 1753 19.40
^Tis. " Rpt. 1893 pp. 292 1736 ^^14. 00
N. J. II It It " 169 20.00 3.06
n H H It « 174 18.80 2.88
N. M. tf It 17 " 34 1736 18.80
Miss. State Sta . Rpt. 1895 pp. 92 20.80
Mass. Hatch It Bui. 53 pp. 5 20.20
Conn. Storrs n Rpt. 1899 pp. 216 4 21.20
H n It It It It n 28 24.60
11 11 tt n 1893 " 149 37 23.60
H It It It 1894 " 23 26.20
It n tt H It It It 21.80
n tt tt It It It It 25.00
n n It tt 1901 « 177 25.00
N. J. tt tt 1897 " 77 1736 ^13.20 3.66
H. Y. State n Bul. 141 pp. 703 18.80
Tenn. Sta. Bui. Vol.4 No.l pp. 4-8 ^^27. 60
Ga. Sta. Bui. 7 PP. 110 19.40

36.
Analyses of Timothy Hay
( Concluded)
.
Pounds per ton
Anal- Dry Fresh Basis
yses Matter N. P.
N. J. State Rpt. 1389 pp. 181 10 20.00 3.14
II It n n n it 1841 22.40
Wis. Sta. " 1891 " 196 68 1736 18.80
Iowa H Bul. 11 pp. 449 ^935 23.20
111. It »» 14 461 1796 19.40
It tt tt tt II II 53 21.60
N. J. tt Rpt. 1896 56 1728 18.80 2.88
Mass. II " 1894 pp. 430 6 1788 ^27.80
n n • II II 439 3 24.80 2.98
N. J. H « 1892 " 166 21.80 2.44
Conn. Storrs Sta. Rpt. 1893 pp. 148 37 23.60
Mont. Sta. Bul. 3 pp. 41 68 1736 18.80
Farmers Bui. 16 pp. 21 1736 18.80
Total Average 1768 21.65 3.13
Analyses of Govt Peas.
ArX. Sta. Bul. 24 pp. 126 82.20 6.40
Wis. Rpt. 1893 pp. 294 1790 64.60
« « It H H It 1704 66.60
Ga. Bul. 7 pp. 110 70.20
Mont. M 3 « 42 5 1704 64.60
i
Total Average 1733 69.64 6.40
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Analyses of Cow Pea Hay.
Conn. Storrs Sta. Rpt. 1892 pp. 34
N. C. Sta. Bui. 90 pp. 8
Ark. " « 24 « 126
Ala. " " 14 " 6
Cornell sta. Bui. 61 pp. 337
Mont. " » 3 « 41
Farmers U.S. » 16 » 21
Ga. Sta. Bui. 10 pp. 7
Total Average
Anal-
yses
Pounds per ton
Dry
Matter
1762
1763
1786
1786
1809
1781
Fresh Basis
N.
65.80
46.20
61.80
56.40
55.80
49.60
52.40
61.80
53.20
53.20
54.60
55.52
P.
9.00
9.00

38.
Analyses of Cow Pea Straw.
* Anal-
Pounds per ton
Dry
Ma i»er
Fresh Basis
IT ac •
A-r»V b i>a
.
TJti 1XJUX • TOR CD. OU O • OO
II 11 tl H II tl oo • uu O QA
n n II tt It It
<d .OO
11-1 n-n n It 36 " 134 ± ( oo 'i\J « du
V T xtp & • 1894 pp. 177 O if AA24 .uu 2 .62
HISS • It II 1895 " 95 2y .40
II II It 11 n O "7 OA
Mass • It II 1894 " 441 32.80
Ala. 11 Bui. 14 " 6 y| Q C4. OO
R 11 n tt II tt 1770 29.00 4.80
II tt 11 M II tt 1779 29.00 5.42
Mass. State Sta. Rpt.1889 pp. 283-313 4 27.85
Total Average 1774 31.59 3.93
# Was not able to secure Cow-pea Hay for this thesis so I had
to take Cow-pea Straw instead and this necessitated the com-
pilation of data above on Cow Pea Straw,

39,
Analyses of Soy Beans.
Pounds per
Anal- Dry Fresh Basis
y St?B Matter N P.•
1884 115-20
n H It H tt n tt 1652 88 20 XO . Xt>
tt tt tt tt tt tt tt 1613 84- 20 Xb .4o
tt tt tt tt tt II 00'2_'ZT'Z 1717 108 80
tt tt tt tt tttlXOD 1633 106 01 J-b .3<d
1784 108-80
X O O . UvO^O wO 128-00
Vwllii. OwVi/XXO OucL. U . XO^v) • -LOO cD 119 80
tt tt tt tt tt tt 186 p;O 123 80
M tt tt tt tt w n 127,60
tt tt tt tt nun 14^ 60
tt tt n M 1 OQQ U 010 xu 13 "=5 40
tt tt tt n tt tt It /t c: 123 60
tt tt tt tt tPQyl tt OA 3 I'?"! 00
tt B tt tt I'fiQQ tt O /t O ^ c:OO
tt tt tt M IQOlMTrfO T O38 1 noXaj !7 . wV/
1789 116,00
Mass. Sta. Rpt. 1894 pp. 435 1 1/84 111,80
M w n It tt 434 1717 108,80
B tt tt tt tt 435 2 1634 106,06 T Ct •z<-> !Xb.OAv
1
tt tt tt tt tt tt 1 1784 117.80
1
13.72
Total Average 1726 117,24 15.80
1

40
Analyses of Soy Bean Hay.
:
Anal-
yses
Pounds per ton i
Dry
Matter
Fresh Basis i
N.
Mass. State Sta.Rpt.1889 PP .383-313 1809 54.60
11 « If It It tt 298 1874 46.40 5.82
Miss. It It 1895 u 93 67.40
Mass
,
n n 1894 tl 343 3 ^^680 64.40
tt It n It II It 1756 53.20
It » It It It 441 1874 46.40 5.82
n « It It « It 7^608 63.30 6.56
V tt It It tt It ^493 64.80 6.20
n H Bul. 32 It 1 '> 1878 47.60 6.58
Total Average 1838 56.34 6.20
Not included in the average

41.
Total Averages Deducted from the Compilation of Experiment
Station Data.
Pounds per ton
Dry Fresh Basis
Matter N. P.
Corn 1741 33.30 5.44
1600 20.94 2.69
1812 7.11 .571
1791 37.71 7.12
1822 12.91 .198
?rneat - 1688 43.34 6.40
1688 10.26 1.13
\f " V-f^ KJ V> \JU
1725 45.43 3.95
1768 21.65 3.13
Cot Peas 1733 69.64 6.40
Cow Pea Hay - - _____ 1781 55.52 9.00
Coi;7 Pea Straw'^- ________ 1774 31.59 3.93
Soy Beans ---_--_---__-- 1726 117.24 15.80
Soy Bean Hay -_--___ — 1838 56.34 6.20
1. Not able to find any data on these materials.
2. This compilation was neces.^ary because I could not find
Cow Pea Hay and had to take Cow Pea Straw instead.

42.
There is quite a noticeable variation in the results of
the compiled data which is due to differences in climate,
rainfall, cultivation, fertility of the soil, and some to the
variation in methods of analysis, none of which are extremely
accurate. Yet we are able to get a good comparison of the
amounts of plant food in the different crops.
My results in some places show a marked contrast to that
of the compiled data, and even analyses of the duplicate sam-
ples show quite a variation, e.g. , the analyses of the oat
straw, wheat straw, and timothy hay. This seems to be due in
part to the different amounts of seed left in them.
My samples were very dry having been kept in a warm room
for over a month before they were ground. The water content
averaging nearly 100 pounds less than the results of the
station data.
By examining the results of the compiled data and com-
paring it with my results we find that I have obtained more
nitrogen in soy beans, cow peas, and cats, but less in all the
other materials, especially in the corn stover, corn cobs,
oat straw, and timothy hay. I have found more phosphorus in
every substance except the corn stover, timothy hay and soy
beans.

43.
Averages of All Results.
Pounds per ton
Dry
Matter N. P.
Corn Grain -------------- 1771 33.00 5.81
" Stover -------------- 1731 16.11 2.29
" Cobs 1878 6.22 0.80
Oats Grain --------------- 1842 38.45 7.87
" Straw -------------- 1858 11.33 .233
Clover Seed^- ------------- 1896 122.60 13.00
« Hay 1801 43.55 4.18
Wheat Grain 1755 41.68 7.04
" Straw -------------- 1753 10.03 1.15
Timothy Seed.-'-- 1835 63.41 8.55
«• Hay 1835 18.49 2.63
Cow Peas - -- -- -- -- -- -- -- - 1783 79.62 9.18
M «i Hay^ 1781 55.52 9.00
" " Straw ------------- 1832 30.54 3.97
Soy Beans ---- ------- 1809 126.60 15.18
n « Hay^ 1838 56,34 6.20
1 Result of my analyses only.
2 Result of compiled data only.

44.
Crop Production.
We should never be satisfied with average yields of
crops; maximum yields should be our aim. It is not good pol-
icy to add ;just enough fertilizer to replace the fertility
that has been removed in the crops, but we should add more
plant food than is removed by the crops, because of the fer-
tility lost by surface washing and by drainage, and also to
increase the fertility of our soils rather than to ;just keep
them at a standstill. V/e should try in every way to improve
ovoc soils, both physically and chemically so that we may get
as large a profit from our land as it is possible.
By referring to the following table which is self ex-
planatory, one may get a good idea of the plant food require-
ment of the different kinds of produce.

45
Pertilit3'' In Parm Produce.
(Approximate maxiraum yields per acre)
Produce Pounds Value
Kind Amt
.
Market
value
per acre
N. P . N. P.
Total
Value
Corn Grain 100 bu. f40.00 100 17 |l5.oo $.527 $15.53
" Stover 3 T. 12. oo 48 6 7.20 .186 7.39
» Cobs 1400 lb. 1.00 4.35 .56 .65 .017 .6?
" Crop 53.00 152.35 23.56 22.85 .730 23.58
Oats Grain 75 bu. 21.00 45 7 6.75 .217 6.97
" Straw 2 T. 4.00 24 4 3.60 .124 3.72
" Crop 25.00 69 11 10.35 .341 10.69
Wheat Grain 40 bu. 32.00 46 6 6.90 .186 7.09
" Straw 2 T. 3.00 19 4 2.85 .124 2.97
" Crop 35.00 65 10 9.75 .310 10.06
Clover Seed 4 bu. 32.00 14.7 1.56 2.21 .048 2.26
" Hay 3 T. 12.00 120 15 18.00 .465 18.47
Timothy Seed 12 bu. 21. oo 17.2 2.31 2.58 .716 3.30
" Hay 2 T. 18.00 48 6 7.20 .186 8.06
Cow Pea Seed 30 bu. 30,00 71.65 8.26 10.75 .256 11.01
ft « Hay 3 T. 12.00 140 14 21.00 .434 21.43
Soy Beans 35 bu. 35.00 189.9 15.9 28.48 .493 28.97
>» Bean Hay 2 l/2T 12.00 140.9 15.5 21.14 .480 21.62
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The table is arranged to show the niimber of pounds of
each element required by different kinds of produce on the
basis of approximate maximum yields per acre.
The total value of the elements is computed on the basis
of the present market values
Nitrogen, 15 cents a pound.
Phosphorus, 3.1 cents a pound.
The principal value is given to the nitrogen. which the
farmer does not need to purchase. He being able to secure
enough for his crops by a rotation which includes a number of
legumes. It being taken for granted that bacteria are present.
The phosphorus can be added in the form of raw rock-
phosphate for 3.1 cents per pound whereas, if steamed bone
meal was used the cost would be three times as great.
Taking both nitrogen and phosphorus into consideration,
and considering that the nitrogen is worth 15 cents a pound
and the phosphorus 3.1 cents a pound then the most expensive
crops to raise are those of soy beans, cow peas, and clover,
while the cheapest are oats, wheat, and timothy.
When we compare the fertility value of the crop with its
market value we can easil3'' see that a large percentage of the
total receipts from the crop must be paid out for nitrogen
if that element is purchased.
If we disregard the nitrogen and consider that it can be
returned by growing legumes then we will onl^'- have phosphorus
to consider. In this case the cost of the plant food which
must be purchased to provide a permanent system of Agricul-
ture is a mere trifle compared with the value of the crops

47.
produced, the average cost of
than one percent of the value
phosphorus being slightly more
of the crops.

4. 4 4
1^
4
4-
=f- ^- ^,
4--
* # -K^ ^4^.
ir
--f f-
tf. ^ ^1*^ 4 * * fi. ^ ^ ^
^ ^ 4 4 44\m-

